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photographs of Janssen, which exhibit pretty much the
same peculiarities, though with less of minute detail.
The drawings of Nasmy th and Langley * show so much
more of the detail than is ordinarily seen, that they are
really less satisfactory representations of what one may
expect when he observes a spot for the first time. Sev-
eral points at once strike the attention. In the first
place, the nearly circular form of the spot, which is the
ordinary form during the middle life of one of these
objects. While forming, and when on the point of dis-
appearing, it is usually much more irregular. It is to
be noticed also that there is nothing like a gradual
shading off, either between the umbra and the penum-
bra or between the penumbra and the surrounding por-
tions of the photosphere; on the contrary, the line of
separation is strongly marked in each case, the penum-
bra being much brighter at the inner edge, and darker
at the outer, so that it contrasts distinctly both with the
umbra and with the neighboring surface of the sun.
This brightness of the inner penumbra seems to be due
to the crowding together of the penumbral filaments
where they overhang the umbra. Again, it is observ-
able that there is a general antithesis between the irreg-
ularities of the contour of the outer and inner edges of
the penumbra. For the most part, where an angle of
the penumbral matter crow,ds in upon the umbra, it is
matched by a corresponding outward extension into the
photosphere, and vice versa. It is noticeable also that
many of the penumbral filaments are terminated by
little detached grains of luminous matter, and there are
also fainter veils of a substance less brilliant, but some-
times rose-colored, which seem to float above the um-
bra. Otherwise the umbra in the figure appears to be
* See frontispiece, and page 104.